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3.1 Calculation of UCAP  
3.1.1 UCAP captures an asset’s observed operational performance over a defined historical period, 

including its performance during system scarcity conditions. Adopting UCAP as the standard 
capacity product for the Alberta capacity market creates a consistent and measurable supply 
adequacy product that allows different technologies to compete on a level playing field (i.e., 1 MW 
of UCAP should deliver the same amount of reliability regardless of the underlying technology). 

The AESO will calculate an annual UCAP to align with the capacity obligation period. Feedback 
from stakeholders identified that a seasonal UCAP and obligation period could introduce the 
following complexities:  

(a) reduced investor certainty due to the difficulty in forecasting capacity market revenues;  

(b) difficulties associated with the need for a higher price cap in a seasonal auction, which is 
required for assets that might only clear one season but require a full year’s worth of 
capacity revenue to remain in the market; and 

(c) the estimation of a seasonal capacity volume and seasonal UCAP becoming increasingly 
difficult as the period of estimation becomes more granular given the data available to the 
AESO. 

The intent of using a UCAP is to link the reliability of a capacity asset to the individual 
performance of that asset during tight supply conditions, creating an incentive for the legal owner 
to maintain high availability for the capacity asset to perform when the system needs it the most. 
A capacity asset that performs, on average, better than or equal to its UCAP during periods of 
system stress may receive a higher UCAP for future auctions. 

The AESO will calculate UCAP by averaging the available capability or the energy generation 
(capacity factor) of assets during hours with tight supply cushion over the previous 5 years. The 
availability capability or energy generation determination for assets is described below. This 
approach has the following benefits: 

• Using historical performance of assets during times when capacity was required provides an 
expectation of what the assets can be relied on to provide in the future. 

• This approach implicitly captures the correlation of each capacity asset’s capacity value and 
the drivers of tight supply cushions, such as: seasonal load, seasonal derates, seasonal 
output levels and planned outages. These historical observations provide the AESO 
confidence on each asset’s contribution to supply adequacy without having to establish 
complex modelling relationships that would be required in alternate approaches such as 
Effective Load Carrying Capability (ELCC) or Equivalent Forced Outage Rate (EFORd). 

• This methodology is simple and replicable allowing an asset owner to have clear signals on 
how to increase its asset’s UCAP.  

• This approach is connected to supply cushion hours and is directly aligned to Alberta 
capacity needs. Further the alignment with the performance measurement approach sends 
the right incentives to asset owners to maintain and increase the UCAP rating of their assets. 

• Given Alberta’s high load factor, planned outages can drive supply shortfall situations. By 
leaving all the drivers of availability, including planned outages, in the calculation the 
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approach ensures that capacity suppliers are measured on the full suite of resource 
adequacy contributions or limitations. 

The AESO also recognizes that using historical data has limitations. For example, incentives 
were different in the past and history may not be a perfect indicator of the future. Tight supply 
periods may change in the future to be more heavily weighed in different periods than have 
occurred in the past. A UCAP determination approach that is based on 5 years of historical data 
will always have some amount of lag in reflecting changes to an asset’s UCAP. Asset owners 
may be able to use the UCAP dispute resolution process to request changes to an asset’s UCAP 
due to operational or configuration changes.  
The AESO explored methodologies for measuring reliability in other capacity markets, including 
approaches based on installed capacity, effective load carrying capability and equivalent forced 
outage rate: 

(a) Installed capacity (ICAP). ICAP reflects the “nameplate” capacity of an asset adjusted 
for temperature derates. ICAP may overstate an asset’s ability to provide capacity during 
tight supply cushion hours since it does not account for forced or planned outages and 
other derates. 

(b) Effective Load Carrying Capability (ELCC). ELCC measures the capacity of an asset 
by simulating the asset’s contribution to system reliability. This is accomplished by 
calculating the unserved energy expectation of two different scenarios, one with and one 
without the asset. The AESO will not be using an ELCC approach for the implementation 
of the Alberta capacity market because this approach is less transparent and far more 
complex to implement than the chosen UCAP methodology. Due to the large number of 
modelling inputs required to complete this analysis, market participants would likely not 
be able replicate the UCAP that the AESO calculated for its asset. 

(c) Equivalent Forced Outage Rate (EFORd). EFORd measures the probability that an 
asset will not be available when required due to uncontrolled or unplanned outages or 
derates. The information market participants are required to provide during the energy 
only market is not to the level of detail required for the AESO to accurately complete an 
EFORd statistic for all assets. The capacity and availability factor approach, which uses 
energy market data in its determination, will provide an equivalent measure of unit 
reliability during periods of tight supply conditions.1  

3.1.2 The AESO will not calculate UCAP for the asset types that will be ineligible for the capacity 
market. Please refer to subsection 2.1.2 of the rationale document for Section 2, Supply 
Participation for assets that are ineligible for participation in the initial capacity market. 

3.1.3 The AESO will calculate a UCAP for each capacity asset prequalified by the AESO. Recognizing 
that the energy market provides different incentives to asset owners than the capacity market the 
AESO will establish a percentage range within which the asset owner may declare a final UCAP 
for its asset. Such UCAP will then be associated with the asset in the capacity auction. As more 
capacity market data becomes available, the range is expected to narrow over time.  

3.1.4 The minimum size requirement of 1 MW aligns with energy market minimum block size and the 
declaration of available capacity. In order to perform an availability assessment, an available 
capability must be captured and maintained for the capacity asset. 

                                                           
 

1  For clarity, the RAM described in subsection 4.2 of Section 3, Calculation of Demand Curve Parameters, makes assumptions 
regarding outage rates for thermal assets based on available capability data to determine conditions of tight supply in the Monte 
Carlo simulation, which assesses system reliability. These assumptions are not suitable for determining asset-specific reliability. 
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UCAP for capacity assets with five-year historical generation or consumption data in Alberta  

3.1.5 Due to the different operating characteristics of variable and dispatchable assets, the AESO will 
use two UCAP methodologies to appropriately represent the reliability value of each type of 
resource. 

Availability factor methodology 

The availability factor methodology relies on historical declarations of a capacity asset’s available 
capability. The AESO is using the availability factor methodology for an asset that can respond to 
a dispatch and/or have metered volumes that align with its dispatch. For this asset the available 
capability declaration represents its full generating capability or load reduction in that period. 
Subject to the outstanding transitional issues identified by the AESO in subsection 2.1.7 of 
Section 2, Supply Participation, asset-specific data in the Energy Trading System is presumed to 
be accurate given the must-offer must-comply obligation in subsection 3 of Section 203.1 of the 
ISO rules, Offers and Bids for Energy. As a result, the available capability declared by 
dispatchable assets in the past provides a good representation of a dispatchable asset’s future 
ability to perform under similar conditions. 

Capacity factor methodology 

In the majority of cases, the capacity factor methodology will be used for variable generation and 
self-supply sites where dispatch volumes do not align with metered volumes. The amount of 
energy produced by these types of assets is independent from energy market signals. Such an 
asset generally cannot change production output to respond to tight system conditions when 
energy prices are at their peak. The capacity factor methodology serves as a good estimate for 
capturing the level of reliability such an asset can provide the system in tight system conditions.  

CMD 1 considered using maximum metered volumes as the denominator in the hourly capacity 
factor calculations. However, maximum metered volumes may capture outlying values where load 
goes offline and the generation remains active (i.e., outside normal operating conditions), which 
requires the AESO to identify outliers. The AESO moved to maximum capability as the 
denominator in the hourly capacity factor calculation because it is a more stable value that only 
changes when the legal owner changes an asset’s capability.  

Five-year history 

Assessing an asset’s capacity contribution over a 5-year period provides a reasonable estimate 
of future unit performance. This large sample over periods of low supply captures the variability in 
system conditions across different seasons.  

Tight supply cushion hours 

Supply cushion is a measure for real-time system resource adequacy risk. A large supply cushion 
indicates less real-time system resource adequacy risk, because more energy remains available 
to the AESO to respond to unplanned market events. A low supply cushion indicates that the 
system has fewer assets available to react to unexpected outages or load increases. Evaluating 
the historical performance of a capacity asset during a subset of tight supply cushion hours 
captures the correlation of the asset’s availability and capability with all other system factors that 
drive the tight supply cushion hours. This is expected to provide an indication of how the asset 
will perform in the future under similar conditions when capacity is needed. 

CMD 1 considered using 100 tight supply cushion hours per year to calculate UCAP. The 100 
hours was based on the average number of hours historically between 2011 and 2017 in which 
supply cushion was below 400 MW – conditions which characterize system tightness. On 
average, 100 hours split evenly between the summer and winter seasons should result in 35 days 
of the availability assessments annually. When using the availability assessment days for the past 
5 historical years (175 independent samples) to calculate UCAP, the statistical error in the UCAP 
estimate is approximately 2%, providing a robust estimate of an asset’s capability during tight 
supply cushion hours, including EEA events. While the AESO’s analysis has determined that 
overall system UCAP was relatively unchanged when evaluating UCAP over 100 to 600 historical 
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hours, the AESO is continuing to evaluate the number of hours to include in the UCAP 
assessment. 

Planned and forced outages 

Unlike other jurisdictions, the AESO does not restrict the timing, duration and frequency of 
planned maintenance outages scheduled by an asset owner, as long as notification of the 
planned outage is provided to the AESO 24 months in advance. Firms have the flexibility and 
independence to schedule the outages of its assets without the need for AESO approval. Further, 
given the high load factor in Alberta, planned outages are a driver of tight supply hours. As such, 
Alberta’s capacity market needs to ensure that planned outages are scheduled in a manner 
consistent with the assumptions used in developing the capacity obligation. This may result in 
planned outages occurring in, or leading to supply shortfall conditions. By reflecting the duration 
of planned outages in an asset’s UCAP, the incentive is placed on the asset owner to reduce the 
duration of outages thereby maintaining system reliability. The probability of asset unavailability 
due to planned outages should be reflected in an asset’s UCAP values as they better reflect the 
realities of Alberta’s outage planning framework. 

UCAP for capacity assets without five-year historical generation or load consumption data in 
Alberta  
3.1.6 For an asset without 5 years of operating history in Alberta, the AESO will determine the UCAP 

using a class-average. The class-average will be based on operating data for similarly designed 
or geographically located assets. This approach allows the AESO to approximate the reliability 
contribution of a new asset based on how similarly configured assets have performed in the past 
during tight market conditions.  

The AESO will use production or load estimates based on engineering data if the asset does not 
have any similarly-designed or geographically located assets. This will allow the AESO to 
approximate the reliability contribution of a new asset based on the best available information.  

Asset-specific UCAP methodologies 

3.1.7 The AESO’s approach to the selection of a methodology to calculate asset-specific UCAPs is 
described in detail below: 

Self-supply with net supply  

Currently, some asset owner’s where load is served by onsite generation offer its energy in the 
energy market on a gross basis, meaning it submits its available capability without discounting 
the portion of its generation that is used to serve onsite load: 

Figure 1 – Gross metering of self-supply site 

 

Such sites are often dispatched to a level beyond the energy that it can deliver to the grid. 
Therefore, using an availability factor to calculate UCAP would risk overestimating the site’s 
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capability to deliver capacity. For these sites, the AESO is proposing to use a capacity factor 
methodology which would account for ancillary services volumes.  

In order to determine which sites fall within this category, the AESO compared meter volumes 
and dispatch levels during the 500 tightest supply cushion hours over a 5-year period. Assets that 
were consistently achieving the available dispatch variance (ADV) range after energy dispatches 
were classified under the availability factor category, meaning its UCAP would be calculated 
using historical available capability values. The self-supply assets with meter volumes 
consistently below the ADV range were classified under the capacity factor category.   

In order to give more flexibility to the classification process, the AESO expanded the ADV range 
to classify assets falling within the capacity factor category. The AESO compared meter volumes 
(MV) to dispatch levels (DL) using the thresholds listed below:  

Threshold 1: MV < Dispatch level – ADV use CF to calculate UCAP 

Threshold 2: MV < Dispatch level – Max(ADV, 10% of DL) use CF to calculate UCAP 

Threshold 3: MV < Dispatch level – Max(ADV, 15% of DL) use CF to calculate UCAP 

Threshold 4: MV < Dispatch level – Max(ADV, 20% of DL) use CF to calculate UCAP 

Threshold 5: MV < Dispatch level – Max(ADV, 25% of DL) use CF to calculate UCAP 

The analysis found that Threshold 2 was neither too relaxed nor too stringent. Additionally, the 
asset classification did not change significantly when applying Thresholds 2 to 5. The final 
classification to determine which self-supply asset needs to have its UCAP calculated using the 
capacity factor methodology was performed using Threshold 2. Figures 1 and 2 below provide 
examples of assets that would be classified under the availability factor and capacity factor 
categories following the approach previously described. 

Figure 2 – Self-supply assets using capacity factor 
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Figure 3 – Self-supply assets using availability factor 

 
 

For a self-supply asset that falls within the availability factor category more than 50% of the 
observations may still have its UCAP calculated using the capacity factor methodology. 
Nonetheless, this will only occur if during the most recent years of the 5-year historic period, the 
classification consistently fell within the capacity factor category. The AESO is further evaluating 
the value of undispatched MW adjustments to self-supply assets. 

Wind & solar, thermal, storage & hydro assets 

Based on the same approach described above for self-supply, the AESO compared meter 
volumes and dispatch levels during the 500 tightest supply cushion hours over a 5-year period for 
wind and solar, thermal, storage, and hydro assets. The assets that were consistently achieving 
the ADV range after energy dispatches were classified under the availability factor category. The 
assets with meter volumes consistently below the ADV range were classified under the capacity 
factor category. 

Table 1 – UCAP methodology for asset types   

Asset Type Generally recommended UCAP 
Methodology 

Wind & Solar Capacity Factor 

Thermal2  Availability Factor 

Storage Availability Factor 

Hydro Availability Factor 

                                                           
 

2  There are some thermal assets,that have a capacity factor. (Combined cycles like FNG1, MEDHAT, simple cycles like ANC1, 
some cogens and some biomass and other) 
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Demand Response 

Demand Response (DR) assets can provide capacity by reducing load during system stress 
conditions and will compete with generation assets to provide the most cost effective capacity for 
Alberta. All prospective DR assets must prequalify to ensure they have the same ability to deliver 
capacity to the grid as a generation asset. Comparable requirements for DR assets and 
generation assets will ensure all assets provide comparable reliability for consumers.  

In many other jurisdictions, the owner of a DR asset self-nominates the “nameplate” capability of 
the asset by identifying the amount of curtailment the DR asset is able to provide when activated. 
In these jurisdictions, the owner of a DR asset must also submit a plan detailing how the asset 
will achieve its nominated “nameplate”. For existing DR assets, the plan can be supported with 
historical data collected through the Measurement & Verification process.  

For Firm Consumption Level (FCL) assets the “nameplate” capability represents the difference 
between a qualification baseline and the asset’s firm consumption level. The qualified baseline 
will be determined based on the average consumption level during the 100 tightest supply 
cushion hours in the previous year.   

o Qualifying baseline: 

– The AESO will assess the potential capacity contribution of the asset over the 100 
tightest supply cushion hours over the previous year. 

– For each of the tight supply cushion hours the AESO will assess the average of the 
5 hours with maximum load in the 10 days prior to the tight supply cushion hour. 

– The average of the 5 hours with the maximum load over the previous 10 days will 
establish the qualifying baseline for the tight supply cushion hour. 

– The average of the the 100 qualifying baselines will establish the overall qualifying 
baseline to be used when establishing the capacity contribution of the asset. 

o Firm Consumption level: 

– The asset owner will declare a firm consumption level. 

o Derating Approach: 

– At the outset of the capacity market the AESO will establish a derating factor of 90% for 
an FCL asset. For CMD 2 the 90% is meant to be representative of the average 
derating value for all availablity factor assets. This value will be updated with the final 
availability factor average value once the UCAP determination for these assets has 
been complete. The asset owner will be able to apply the UCAP range to this level. 

– As the AESO collects additional data for the asset the derating factor will be calculated 
as the qualified baseline as calculated during the 100 tight supply cushion hours of that 
obligation period / the overall qualified baseline used to establish the capacity 
contribution of the asset prior to the obligation period  

– The most recent 100 hours are being used to recognize that maximum load levels may 
be subject to more variability than maximum generation levels. 

 For a Guaranteed Load Reduction (GLR) asset the nameplate capability represents the 
amount of load the asset will reduce consumption by when required for reliability purposes. 

o Guaranteed load reduction:  

– The capacity contribution level for a GLR asset will be declared by the asset owner. The 
asset owner will indicate the amount of energy consumption that will be reduced when 
required, regardless of current consumption levels. 
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o Derating approach: 

– At the outset of the capacity market the AESO will establish a derating factor of 90% for 
a GLR asset. For CMD 2 the 90% is meant to be representative of the average derating 
value for all availablity factor assets. This value will be updated with the final availability 
factor average value once the UCAP determination for these assets has been 
complete. The asset owner will be able to apply the UCAP range to this level. 

– As the AESO gains historical data for the asset the derating factor will be calculated as 
the declared available capability of the asset in the Energy Trading System in the most 
recent 100 tight supply cushion hours / the guaranteed load reduction as declared by 
the asset owner. 

– The most recent 100 hours are being used to recognize that maximum load levels may 
be subject to more variability than maximum generation levels. 

Aggregated assets  

The UCAP for aggregated assets will be based on the sum of the performance of each of the 
individual assets being aggregated. Performance will be measured using observed availability 
capacity declarations or metered volumes during the 100 tightest supply cushion hours of the 
previous 5 years.    

Determination of capacity limit of each Alberta intertie 

The capacity limit of each intertie limits the volume of capacity that can be provided from external 
assets and will be taken into consideration during a capacity auction. The capacity limit is 
intended to reflect the volume of capacity that could have flowed into Alberta during the 100 
tightest supply cushion hours for each year during the previous 5 years.  

For the BC, Montana Alberta Tie Line (MATL) and Saskatchewan interties, the capacity limit is 
determined on an hourly basis by taking the minimum of firm transmission and available transfer 
capability (ATC).  

The BC/MATL combined path is additionally constrained due to the joint scheduling limit. The 
hourly capacity limit is determined using the minimum of firm transmission and ATC prior to load 
shed services for imports (LSSi) arming. LSSi is an ancillary service that is provided by loads that 
are armed and automatically trips following the loss of the intertie. The service is used to manage 
frequency risk, allows for the increase of BC/MATL intertie capability and is paid for by Alberta 
load. By allowing LSSi to increase ATC used in capacity limit determination, this results in the 
possibility of the subsidization of external resources by Alberta load, as they must pay for both 
arming of LSSi and for the capacity of external resources.   

The hourly capacity limits are then averaged to arrive at final capacity limits for the BC intertie, 
Saskatchewan intertie, BC/MATL path and MATL intertie. During a capacity auction the capacity 
procured from external capacity assets will not exceed the capacity limits identified for each 
intertie. 

External assets 

For the first capacity auction a new external asset must declare its UCAP to the AESO, 
demonstrate that the external asset has firm transmission in the amount of the UCAP declared 
and confirm that the UCAP is being supplied from a source that is non-recallable. The AESO may 
require additional information from the external asset to establish an asset specific derating factor 
as well as to determine if the asset’s UCAP should be determined using an availability factor or 
capacity factor approach.  

Once enough history is obtained in the capacity market, an existing external asset’s UCAP will be 
established in the same manner as an internal capacity asset, as the AESO will have the data to 
determine UCAP based on an availability factor or capacity factor approach, as applicable. 

Mothballed or temporary delisted assets 
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Section 306.7 of the ISO rules, Mothball Outage Reporting (Section 306.7) enables market 
participants to exit the energy-only market by taking their generating units offline for a period of 
up to 24 months for non-operational reasons. Section 306.7 is intended to help market 
participants manage fixed costs associated with generator maintenance. 

The available capability of a generating asset on a mothball outage is 0 MW. While this captures 
the real-time availability of a mothballed generator it may not accurately represent the unit’s ability 
to deliver capacity in tight supply cushion conditions. The available capability of a mothballed 
generator is reflective of an economic decision by the asset owner and not reflective of an asset’s 
reliability. Therefore, using available capability during tight supply cushion hours during mothball 
hours will not being considered in the calculation of the asset’s UCAP. The AESO intends to use 
the historical observations of the asset’s performance prior to the mothball outage to determine its 
UCAP. The AESO is completing analysis to determine a minimum number of hours that could be 
used to accurately reflect the UCAP of an asset that has been on a mothball outage and will 
update future versions of the CMD accordingly.  

3.2 UCAP dispute resolution process 
3.2.1 As part of the sequence of activities, leading up to a capacity auction, a legal owner of a capacity 

asset will have the opportunity to dispute the UCAP calculated by the AESO. Subsection 3.2.1 is 
intended to identify reasonable scenarios that would result in UCAP not being reflective of the 
reliability of the capacity asset.  

3.2.2 The AESO’s principles are intended to provide a consistent set of criteria for resolving UCAP 
disputes. The criteria may evolve as the AESO further develops the dispute resolution process. 
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